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(57) ABSTRACT

A technical solution for accurately positioning a computer
position, that is to say, the solution can identify the specific
rack position where the computer is. And the solution has low
cost and does not need manual intervention. The core idea of
the solution lies in using a camera installed on the computer to
read the contents of a tag on the rack, so as to identify the
position information of the computer. Specifically, the solu-
tion provides a computer with a self-positioning function,
wherein: a camera is installed on the computer, and the cam-
era is configured to read the contents of a tag attached on a
side of a rack to house the computer to identify the rack
position where the computer is.
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DETERMINING A COMPUTER’S POSITION
AND SYSTEM FOR MANUFACTURING A TAG

CROSS REFERENCE TO RELATED
APPLICATION

The present invention is a continuation of U.S. patent
application Ser. No. 13/558,969, filed Jul. 26, 2012, which
relates to and claims the benefit of the filing date of com-
monly-owned, co-pending Chinese Patent Application No.
CN 201110213635.6, filed on Jul. 28, 2011, the entire con-
tents and disclosure of which is incorporated by reference as
if fully set forth herein.

TECHNICAL FIELD

The present invention generally relates to a method and
system for processing data, particularly, the present invention
relates to a computer with a self-positioning function, a
method for determining a computer’s position and a system
for manufacturing a tag for determining a rack position.

BACKGROUND OF THE INVENTION

The number of servers in a data center is usually enormous,
from thousands, tens of thousands to hundreds of thousands
or even more, and it is a problem that needs to be solved for
each data center as to how to manage the servers in the data
center, more particularly, how to determine the position of
each server in the data center, and to know in time position
changes of each server.

To solve this difficult problem, there are generally two
solutions: one is to manually record the position of each
server and changes of the position, and the other is to position
each server by the radio frequency identification (RFID) tech-
nology. For the first solution, manual entry and registration is
time consuming and has a high error rate, and it is not prac-
tical for the management of a large data center. The second
solution may include two sub-solutions. According to the first
sub-solution, an active tag may be installed on each server to
actively send signals of a certain frequency, and an RFID
reader may be installed on the rack of the data center to read
and decode the information and then to send it to a central
information system to perform related data processing. In the
second sub-solution, an RFID tag is installed on the rack, the
tag having stored therein the information of a corresponding
physical position, and an RFID reader is installed on each
server. After the server powers on, the reader will automati-
cally scan the RFID tag to determine the position of the
current server and store the result.

However, no matter what kind of the above RFID solutions
is used, using the RFID technology to position servers can not
realize accurate positioning, that is, since the RFID reader has
a relatively remote reading distance, it can hardly know accu-
rately the position of each server, rather, it can only know
roughly the region where a server is. In addition, the imple-
mentation cost of the RFID technology is high, and it is very
difficult to be applied in an actual application.

SUMMARY OF THE INVENTION

The present invention provides a solution for accurately
positioning a computer’s position, that is to say, the present
invention can identify the specific rack position where the
computer is, and the present invention is low-cost and does
not need manual intervention. The core idea of the present
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invention is to use the camera installed on the computer to
read the contents of a tag on the rack to recognize the position
information of the computer.

Specifically, the present invention provides a computer
with a self-positioning function, wherein: a camera is
installed on the computer, and the camera is configured to
read contents of a tag attached on one side of a rack which
houses the computer to identify the rack position where the
computer is.

According to an embodiment of the present invention, the
camera is installed on one side of the computer opposite to the
one side of the rack, and the bottom side of the lens of the
camera is parallel to the one side of the computer.

The present invention also provides a method for determin-
ing the position of'a computer on a rack, comprising: turning
on a camera on the computer; using the camera to read con-
tents of a tag attached on a side of the rack to recognize the
rack position where the computer is.

The present invention also provides a system for manufac-
turing a tag for determining a rack position, the system com-
prising: position information receiving means configured to
receive input of the position information of at least one rack
position, wherein the rack is for housing a computer; and tag
creating means configured to, based on the input position
information, create a tag to identify at least one rack position,
wherein the tag is to be installed on a side of the rack so that
the camera on the computer can read the contents of the tag to
determine the rack’s position where the computer is.

According to an embodiment of the present invention, the
system for manufacturing a tag for determining a rack posi-
tion further comprises encoding means configured to encode
the position information of at least one rack position.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

The accompanying drawings referred to by the present
description are only for exemplifying typical embodiments of
the present invention, and should not be construed as limita-
tion to the scope of the present invention.

FIG. 1 shows a block diagram of an exemplary computing
system 100 suitable for realizing an embodiment of the
present invention.

FIG. 2A shows a schematic elevation view of a rack hous-
ing a computer with a self-positioning function according to
an embodiment of the present invention.

FIG. 2B shows a schematic top section view of computer A
in FIG. 2A.

FIG. 3A shows a schematic elevation view of a rack hous-
ing a computer with a self-positioning function according to
another embodiment of the present invention.

FIG. 3B shows a front section view of computer A in FIG.
3A.

FIG. 4 shows a schematic view of a computer system in a
data center according to an embodiment of the present inven-
tion.

FIG. 5A shows a schematic view of using text information
as tag contents according to an embodiment of the present
invention.

FIG. 5B shows a schematic view of using one-dimensional
code as tag contents according to another embodiment of the
present invention.

FIG. 5C shows a schematic view of using two-dimensional
code as tag contents according to yet another embodiment of
the present invention.
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FIG. 6 shows a flowchart of a method for determining the
position of a computer on a rack according to an embodiment
of the present invention.

FIG. 7 shows a flowchart of a method for determining the
position of a computer on a rack according to another embodi-
ment of the present invention.

FIG. 8 shows a flowchart of a method for managing a
computer’s position according to an embodiment of the
present invention.

FIG. 9 shows a schematic view of a system for manufac-
turing a tag for determining a rack position according to an
embodiment of the present invention.

FIG. 10 shows a schematic view of a system for manufac-
turing a tag for determining a rack position according to
another embodiment of the present invention.

FIG. 11 shows a flowchart of a method for manufacturing
atag for determining a rack position according to an embodi-
ment of the present invention.

BEST MODES FOR CARRYING OUT THE
INVENTION

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
unduly limiting. As used herein, the singular forms “a”, “an”
and “the” are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be fur-
ther understood that the terms “comprises” and/or “compris-
ing,” when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.

The corresponding structures, materials, acts, and equiva-
lents of all means or step plus function elements in the claims
below are intended to include any structure, material, or act
for performing the function in combination with other
claimed elements as specifically claimed. The description of
embodiments of the present invention has been presented for
purposes of illustration and description, but is not intended to
be exhaustive or limited to the form disclosed. Many modi-
fications and variations will be apparent to those of ordinary
skill in the art. The embodiment was chosen and described in
order to best explain the principles and the practical applica-
tion, and to enable others of ordinary skill in the art to under-
stand various embodiments of the invention with various
modifications as are suited to the particular use contemplated.

As will be appreciated by one skilled in the art, embodi-
ments of the present invention may be embodied as a system,
method or computer program product. Accordingly, embodi-
ments of the present invention may take the form of an
entirely hardware embodiment, an entirely software embodi-
ment (including firmware, resident software, micro-code,
etc.) or an embodiment combining software and hardware
aspects that may all generally be referred to herein as a “cir-
cuit,” “module” or “system.” Furthermore, various aspects of
the present invention may take the form of a computer pro-
gram product embodied in one or more computer readable
mediums containing computer-usable program code.

Any combination of one or more computer readable medi-
um(s) may be utilized. The computer readable medium may
be a computer readable signal medium or a computer read-
able storage medium. The computer readable storage medium
may be, for example but not limited to, an electronic, mag-
netic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, device, or any combination of the forego-
ing. More specific examples (a non-exhaustive list) of the
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computer-readable medium would include the following: an
electrical connection having one or more wires, a portable
computer diskette, a hard disk, a random access memory
(RAM), a read-only memory (ROM), an erasable program-
mable read-only memory (EPROM or Flash memory), an
optical fiber, a portable compact disc read-only memory
(CDROM), an optical storage device, a magnetic storage
device, or any combination of the foregoing. In the context of
this document, a computer-readable medium may be any
medium that can contain or store a program for use by or in
connection with the instruction execution system, apparatus,
or device.

The computer readable signal medium may include a
propagated data signal with the computer readable program
code embodied therewith, either in baseband or as part of a
carrier wave. The transmitted propagated signal may take
various forms including but not limited to, electro-magnetic
signal, optical signal, or any suitable combination thereof.
The computer readable signal medium may be any computer
readable medium that is not a computer readable storage
medium and that can communicate, propagate, or transport a
program for use by or in connection with an instruction
execution system, apparatus, or device.

The program code embodied on the computer readable
medium may be transmitted using any appropriate medium,
including but not limited to wireless, wire line, optical fiber
cable, (RF), etc., or any suitable combination thereof.

Computer program code for holding out operations in
embodiments of the present invention may be written in any
combination of one or more programming languages, includ-
ing an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

Aspects of the present invention are described below with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations and/
or block diagrams, and combinations of blocks in the flow-
chart illustrations and/or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

These computer program instructions may also be stored in
a computer-readable medium that can direct a computer or
other programmable data processing apparatus to function in
a particular manner, such that the instructions stored in the
computer-readable medium produce an article of manufac-
ture including instruction means which implement the func-
tion/act specified in the flowchart and/or block diagram block
or blocks.
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The computer program instructions may also be loaded
onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be per-
formed on the computer or other programmable apparatus to
produce a computer implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide processes for implementing the
functions/acts specified in the flowchart and/or block diagram
block or blocks.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer program
products according to various embodiments of the present
invention. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, in some alternative implementations, the
functions noted in the block may occur out of the order noted
in the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by special
purpose hardware-based systems that perform the specified
functions or acts, or combinations of special purpose hard-
ware and computer instructions.

FIG. 1 schematically shows a block diagram of a comput-
ing system 100 that can realize an embodiment of the present
invention. As shown, the computer system 100 may comprise
CPU (central processing unit) 101, RAM (random access
memory) 102, ROM (read-only memory) 103, system bus
104, hard disc controller 105, keyboard controller 106, serial
interface controller 107, parallel interface controller 108, dis-
play controller 109, hard disc 110, keyboard 111, serial
peripheral device 112, parallel peripheral device 113 and
display 114. In these components, CPU 101, RAM 102, ROM
103, hard disc controller 105, keyboard controller 106, serial
interface controller 107, parallel interface controller 108 and
display controller 109 are connected with system bus 104.
Hard disc 110 is connected with hard disc controller 105;
keyboard 111 is connected with keyboard controller 106;
serial peripheral device 112 is connected with serial interface
controller 107; parallel peripheral device 113 is connected
with parallel interface controller 108, and display 114 is con-
nected with display controller 109. It should be understood
that the structural block diagram shown in FIG. 1 is only
shown as an example, rather than limitation to the scope of the
present invention. In some situations, some devices may be
added or removed as required by specific conditions.

FIG. 2A shows a schematic elevation view of a rack hous-
ing a computer with a self-positioning function according to
an embodiment of the present invention. The rack may be in
compliance with a corresponding industrial standard, e.g.,
19-inch rack standard, or designed according to self-defined
specifications. The rack may be installed with a door or with-
out a door, and the present invention has no limitation in this
regard. FIG. 2A merely schematically illustrates a rack with
four layers, and there are four computers A, B, C and D
disposed on the rack. W, X, Y and Z are four tags attached on
the side of the rack respectively, opposite to the sides of
computers A, B, C and D, respectively. FIG. 2B shows a
schematic top section view of computer A in FIG. 2A. As can
be known from FIG. 2B, camera A1 is installed on the side of
computer A opposite to tag W on the rack, and camera Al is
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configured to read the contents of tag W attached on the side
of'the rack to identify the rack position where the computer is.
The present invention has no limitation as to the side of the
rack, which can be any side of the rack. According to an
embodiment of the present invention, lighting device A2 may
be installed around camera A1, wherein lighting device A2 is
configured to provide light source for camera A1 when there
is no sufficient light. According to another embodiment of the
present invention, lighting device A2 may be installed on the
rack, rather than on computer A.

Inthe example shown in FIG. 2A, camera A1 is installed on
one side of the computer, the one side of computer A being
opposite to one side of the rack, and the bottom side of the lens
of' camera A1 is parallel to the one side of computer A. In fact,
the present invention has no limitation as to the side of the
computer, which can be any side of the computer. For
example, when the computer is a cuboid, said side of the
computer can be any of the six sides of the computer.

According to an embodiment of the present invention,
lighting device A2 is turned on before camera A1 reads the
contents of tag W. For example, if camera A1 reads the con-
tents of tag W every 24 hours, then a period before camera A1
reads tag W, lighting device A2 is turned on.

According to an embodiment of the present invention,
before lighting device A2 is turned on, the light intensity
around camera A1 is detected; only when the light intensity is
not sufficient, lighting device A2 is turned on. In other
embodiments, the light intensity around Al may not be
detected, and lighting device A2 is turned on for a long time.

The present invention has no limitation as to the nature of
lighting device A2, which can be an LED (including white
light LED, high power LED), electric incandescent lamp, and
organic light-emitting diode lighting device (OLED lighting),
etc.

According to an embodiment of the present invention, the
turning on and off of lighting device A2 is controlled by
software programming. According to another embodiment of
the present invention, the turning on and off of the lighting
device is realized by hardware logic programming. In order to
reduce the cost of manual intervention, the turning on, off and
even adjustment of the magnitude of the light source of light-
ing device A2 do not require manual intervention, and are
performed completely automatically.

According to an embodiment of the present invention,
camera Al is directly integrated with the mainboard of com-
puter A, and camera A1l is controlled by the software device.
According to another embodiment of the present invention,
camera Al is directly integrated with the mainboard of com-
puter A, and the control of camera A1 is realized by hardware
logic programming on the mainboard. According to yet
another embodiment of the present invention, camera Al is
not integrated with the mainboard of computer A, but is
externally connected to computer A, and is connected with
computer A through an interface (e.g., a USB port, etc.), so as
to perform the transmission of control signals and data sig-
nals. The control signals include control signals for realizing
the turning on and off of camera Al. The data signals include
the contents of tag W read by camera Al.

As for the manner of alignment of the tag, there are various
embodiments. In one embodiment, graduations are marked
on the side of the rack, such that when tags are attached, they
can be attached on corresponding positions along the specific
graduations. In another embodiment, a card slot can be
designed at the positions where the tags should be attached on
the side of the rack, so that the tags can be attached at the
specific positions on the side of the rack in the manner of
gluing or securing by inserting into the card slot. In yet
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another embodiment, the side of the rack is not specifically
limited, and redundant information of the tag is used, so that
even if the contents of the tag are not totally aligned with the
camera, the contents of the tag can still be read by the camera.
The redundant information of the tag will be described in
greater detail below.

In addition, the camera of the FIG. 2A is embedded, and the
embedded camera may further facilitate outer packaging of
the computer. According to another embodiment, the camera
in the present invention can also be protruded from the side of
the computer.

FIG. 3A shows a schematic elevation view of a rack hous-
ing a computer with a self-positioning function according to
another embodiment of the present invention. FIG. 3A differs
from FIG. 2A in that, the lens of camera Al in FIG. 3A is
parallel to the plane of the pedestal of computer A. Optionally,
in the example shown in FIG. 3A, a groove can be designed
inside computer A, so that camera Al can be withdrawn
within computer A when it is not used. FIG. 3B shows an
elevation section view of computer A in FIG. 3A, wherein the
shaded portion shows the groove A4 of computer A for with-
drawing of camera A1.

The present invention is not limited to the two designs
shown in FIGS. 2A and 3A. The camera of the computer can
be installed on any side or at any angle of the computer, as
long as the camera can read the contents of the tags attached
on the side of the rack.

FIG. 4 shows a schematic view of computer system in a
data center according to an embodiment of the present inven-
tion. Computers A-N transfer the contents of the tags read by
the cameras thereon and the identifications of the computers
to a management computer. The management computer iden-
tifies the contents of each tag using the image recognition
technology, parses the position information they represent
and maintains the relationship of each computer and its posi-
tion. The management computer may use any data structure,
including table, database, etc., to maintain the relationship of
the computer and the position thereof, and in the following a
schematic description is given only by taking a table as an
example. The advantage of the present invention lies in that
there is no need to install image recognition software on each
computer, and there is only need to install image recognition
software on the management computer, thus reducing the
software cost.

TABLE 1
Computer ID Position information
1234567 Rack # 5, Row # 2, Column # 7
2345678

Rack #5, Row # 3, Column # 7

As shown in the above Table 1, the first column records the
identification codes of the computers, and the second column
records the position information of the computers obtained by
the image recognition and position parsing. If the contents in
the tag have not further encoded the position information of
the computer, but simply represent the position information
of the computer by characters, digits or letters, e.g., “Rack
#57, Row #2, Column #7”, then the tag contents obtained by
image recognition is “Rack #5”, Row #2, Column #7”, which
can be directly stored in the second column of Table 1 without
being parsed. As for encoding of the tag contents, description
in greater detail will be given below.

According to another embodiment of the present invention,
besides the computer identification and the position informa-
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tion, the management computer may further store the times-
tamp information thereon to identify the time for registering
the position information of the computer. The time included
in the timestamp information may be time information of a
coarse granularity, e.g., including only year, month and day,
or time information of a fine granularity, e.g., further includ-
ing hour or even minute besides year, month and day. Accord-
ing to an example of the present invention, the table registered
with the timestamp information is shown as in the following
table 2:

TABLE 2
Computer ID Position information Timestamp
1234567 Rack # 5, Row # 2, Column # 7 20110707
2345678 20110323

Rack # 5, Row # 3, Column # 7

Table 1 and table 2 only exemplarily show the stored com-
puter identification and position information, and the com-
puter identification and position information may be
expressed in other manners according to application require-
ments under the present invention.

According to another embodiment of the present invention,
the computer further performs image recognition on the con-
tents of the tag read by the camera, and transmits the recog-
nized contents to the management computer together with the
identification of the computer. This requires installing the
software for image recognition on each computer. The advan-
tage of the embodiment is that the computer only transfers the
recognized contents to the management computer, and the
recognized contents may likely be text information, and thus
the data traffic between the computer and the management
computer is reduced.

According to an embodiment of the present invention,
when the image recognition is performed, besides the con-
tents of the tag, other parameters also need to be obtained. The
other parameters refer to the parameters required for image
recognition, including some parameters for camera imaging,
such as, equivalent focal length, aperture size (focal length of
the lens/diameter of the effective caliber of the lens), lens
distortion correction coefficient, etc. For some low-cost cam-
eras, the distortion of the image may be large in the marginal
area of the vision; if it is not corrected, the image recognition
effect may be affected. In some embodiments, the parameters
are stored in the management firmware supporting the cam-
era, and the parameters may be read into the image recogni-
tion module from the management firmware supporting the
camera. Generally speaking, providing these parameters can
help the subsequent image recognition and improve the accu-
racy of image recognition.

FIG. 5A shows a schematic view of using text information
as tag contents according to an embodiment of the present
invention. The position information “050207” denotes the
fifth rack, the second row and the 7th column. The symbol “#
#” is a separator. When a tag is attached, if the contents of the
tag are not correctly aligned with the lens of the camera, it will
be difficult for the contents in the tag to be read by the camera
completely. Therefore, in this embodiment, the contents in
the tag must include certain redundant information, e.g., the
position information “050207” is redundant for three times,
thus four same pieces of position information appear in the
tag. Two pieces of position information are separated by a
separator, thus the camera can parse the position information
of the computer no matter which piece of position informa-
tion it has read.
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FIG. 5B shows a schematic view of using one-dimensional
code as tag contents according to another embodiment of the
present invention. According to the embodiment shown in
FIG. 5B, the position information needs to be encoded as
one-dimensional code, which is then printed on the tag. Also,
the one-dimensional code is redundant twice and printed on
the tag, with two-dimensional codes being separated with a
broken line as a separator of the redundant information.

FIG. 5C shows a schematic view of using two-dimensional
code as tag contents according to yet another embodiment of
the present invention. According to the embodiment shown in
FIG. 5C, the position information needs to encoded as two-
dimensional code, which is then printed on the tag. In the
present embodiment, the two-dimensional code is redundant
three times and printed on the tag, with two two-dimensional
codes being separated with a blank as a separator of the
redundant information.

The advantages of using one-dimensional code or two-
dimensional code to encode the position information lies in
the high accuracy of image recognition, and that more infor-
mation can be included after the encoding, e.g., including
information of the rack owner, functional region of the rack
position, etc. FIGS. 5B and 5C merely schematically disclose
two examples of code types, and the present invention may
adopt other encoding manners.

Under the same inventive concept of the present invention,
FIG. 6 shows a flowchart of a method for determining the
position of a computer on a rack according to an embodiment
of the present invention. At step 601, a camera on the com-
puter is turned on; at step 603, the camera is used to read the
contents of a tag attached on a side of the rack in order to
identify the rack position of the computer. The camera on the
computer may be controlled by software or hardware logic
programming, and it can be turned on as required or periodi-
cally. As for the installation manner and the installation posi-
tion of the camera on the computer, the securing manner of
the tag on the rack and the contents in the tag, as well as how
to identify the contents in the tag, they have been described in
great detail above, and are not repeated here.

FIG. 7 shows a flowchart of a method for determining the
position of a computer on a rack according to another embodi-
ment of the present invention. A camera on the computer is
turned on at step 701. At step 703, when the light is not
sufficient, a lighting device on the computer is turned on to
provide light for the camera. If there is sufficient light in the
machine room, e.g., an electric incandescent lamp in the
computer room is on, then the lighting device on the computer
may not be turned on. Determining the light intensity may be
performed by any light-sensitive device with sufficient sen-
sitivity, e.g., a common home-use camera is typically
equipped with such a light-sensitive device.

At step 705, the contents of the tag attached on a side of the
rack is read by the camera. At step 707, the read contents of
the tag and the identification of computer are transmitted to a
management computer, which performs image recognition
on the contents of the tag and parses the position information
therein. Of course, the present invention is not limited to this
implementation, rather the computer may perform the image
recognition, and transmits the parsed position information
and the identification of the computer to the management
computer.

Optionally, the present invention further comprises the step
of recording the timestamp of reading the contents of the tag.
The timestamp records the time that the camera reads the
contents of the tag, and recording the time stamp can be used
for subsequent device management, the details of which can
be referred to the description of FIG. 8 below.
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FIG. 8 shows a flowchart of a method for managing a
computer’s position according to an embodiment of the
present invention. At step 801, a computer identification and
position information are received from some position of a
rack. In the present embodiment, it is assumed that the com-
puter has performed image recognition on the contents in the
tag and transmits the parsed position information to the man-
agement computer. If the result of step 801 is yes, then it is
determined whether there is a computer identification origi-
nally stored at the position at step 807. If the determination
result is yes, then it is further determined whether the new
computer identification is consistent with the original com-
puter identification at step 811. If the further determination
result is yes, this means that the computer originally regis-
tered at the position on the management computer has not
changed, and according to an embodiment of the present
invention, the timestamp information at the position can be
updated at step 813, so as to use the updated time to replace
the original registration time. Finally, the process returns at
step 817.

If it is determined that the new computer identification is
not consistent with the original computer identification at step
811, this means that the computer placed at the same position
has changed. Then at step 815, the new computer identifica-
tion is used to replace the original computer identification at
the position and the timestamp is recorded, so as to accom-
plish update position management of the computer. Then, the
process returns at step 817.

If at step 807, it is determined that there is no computer
identification stored at the position, this means that a new
computer has been placed at the position. Thus, at step 809, a
computer identification is created at the position, e.g., re-
creating one row of information in table 1 or table 2, or
re-creating an item in a database. Thereafter, the process
returns at step 817.

If at step 801 it is determined that no computer identifica-
tion and position information is received from a position, e.g.,
when performing periodic reading of tag contents, no com-
puter identification at a position is received, then at step 803,
it is determined whether there is a computer identification
originally stored at the position. If the determination result is
yes, this means that a computer were originally placed at the
position, and the computer has been removed. Then at step
805, the originally stored computer identification is deleted,
e.g., deleting one row in a table, or an item in a database. And
the process returns at step 817.

If at step 803, it is determined that there is no computer
identification originally stored at the position, this means that
the position was originally empty, and it is still empty. Thus
there is no need to update the table or database in the com-
puter, and the process may return directly at step 817.

FIG. 8 merely shows a flowchart of a method for managing
a computer’s position according to one embodiment of the
present invention, and the present invention does not exclude
other implementations.

FIG. 9 shows a schematic view of a system for manufac-
turing a tag for determining a rack position according to an
embodiment of the present invention. The system 900 for
manufacturing a tag for determining a rack position in FIG. 9
comprises position information receiving means 901 and tag
creating means 903. The position information receiving
means 901 is configured to receive input of the position
information of at least one rack position, wherein the rack is
for housing computers. The position information received by
the information position receiving means 901 may come from
manual input (e.g., manually inputting the position informa-
tion “050207” in a table), or from automatic output of a
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program (e.g., the program automatically and sequentially
outputs all the position information on the rack). The tag
creating means 903 is configured to create a tag, based on the
input position information, for identifying at least one rack
position, wherein the tag is to be installed on one side of the
rack so that a camera on the computer can read the contents on
the tag to determine the rack position where the computer is.
The tag creating means 903 may directly use the position
information as the tag contents, or further encode the position
information (e.g., encoding according to a one-dimensional
code, or a two-dimensional code), and use the encoded infor-
mation as the tag contents.

FIG. 10 shows a schematic view of a system 1000 for
manufacturing a tag for determining a rack position accord-
ing to another embodiment of the present invention. The
system of FIG. 10 comprises position information receiving
means 1010, and tag creating means 1020, wherein the tag
creating means 1020 further comprises encoding means 1021
and redundant information determining means 1022.

The position information receiving means 1010 is config-
ured to receive input of the position information of at least one
rack position.

According to an embodiment of the present invention, the
tag creating means 1020 further comprises encoding means
1021 configured to encode the position information of the at
least one rack position. The encoding may encode the rack
position information as text information (e.g., encoding the
position information “Rack #5, Row #2, Column #7” as the
text information “050207” shown in FIG. 5A), one-dimen-
sional encoding (e.g., encoding the position information as
the one-dimensional code shown in FIG. 5B), two-dimension
encoding (e.g., encoding the position information as the two-
dimensional code shown in FIG. 5C), etc. Optionally, the
encoding means 1021 further encodes the rack position infor-
mation according to the user’s selection of a code type, that is,
allowing the user to customize the code type of the encoding.

According to an embodiment of the present invention, the
tag creating means 1020 further comprises redundant infor-
mation determining means 1022 configured to determine
redundant information for the encoded position information,
including the number and arrangement manner of the redun-
dancy, wherein the number of redundancy refers to the num-
ber oftimes that the encoded position information is repeated,
and the arrangement manner refers to how to arrange the
redundant position information, the detailed contents of
which have been described in great detail in the description of
FIGS. 5A-5C, and are not repeated here.

According to an embodiment of the present invention, the
system for manufacturing a tag for determining a rack posi-
tion in FIG. 9 or 10 may be connected with a printing device,
so that the tag of the related rack position can be printed.

FIG. 11 shows a flowchart of a method for manufacturing
atag for determining a rack position according to an embodi-
ment of the present invention. The method of FIG. 11 and the
system shown in FIG. 10 belong to two embodiments under
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the same inventive concept. Therefore, the same concepts and
same features will not be repeated below.

At step 1101, input 1101 of the position information of at
least one rack position is received. At step 1103, the contents
of a tag are created based on the input. Optionally, step 1103
may further comprise encoding the position information and/
or determining redundant information. At step 1105, the tag is
printed. At step 1107, a camera reads the contents of the tag to
verify the read contents. The verification comprises recogniz-
ing the read image; and optionally, if the recognized contents
have been encoded, then the verification step further needs to
parse the encoded information to recognize the position infor-
mation represented therein. Thereafter, the verification step
further comprises comparing the recognized position infor-
mation with the position information input at step 1101 to
verify whether the design of the tag is proper.

Various embodiments of the present invention may provide
many advantages, including those listed in the summary of
the invention and that can be deduced from the technical
solutions. However, whether one embodiment possesses all
the advantages, and whether such advantages are deemed as
representing substantial improvement, do not constitute limi-
tation to the present invention. In the meantime, the various
embodiments described above are only for illustration, and
those of ordinary skill in the art may make various variations
and modifications to the above embodiments without depart-
ing from the substance of the present invention. The scope of
the present invention is totally defined by the appended
claims.

The invention claimed is:

1. A method for determining a position of a computer on a
rack, the method comprising:

turning on a camera on the computer;

using the camera to read a contents of a tag attached on one

side of the rack which houses the computer to identify a
rack position where the computer is; and

transmitting the read contents of the tag and an identifica-

tion of the computer to a management computer;
wherein the camera is directly integrated with a mainboard
of the computer.

2. The method of claim 1, further comprising:

turning on a lighting device around the camera in a condi-

tion of insufficient light to provide a light source for the
camera.

3. The method of claim 1, further comprising:

performing image recognition on the contents of the tag

read by the camera, and

transmitting the recognized contents with the identification

of the computer to the management computer.

4. The method of claim 1, further comprising:

recording a timestamp of reading the contents of the tag.

5. The method of claim 1, wherein the camera is controlled
by software.

6. The method of claim 1, wherein the camera is controlled
by hardware logic programming on the mainboard.
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